Introduction
With improvements in cancer screening and early detection, cancer incidence rates in the last decade have stabilized. 1 Furthermore, the 5-year survival across cancers is nearly 70%,
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Tracy et al between the age of 20 and 74 years, prime employment years. As a result, many cancer survivors are employed at the time of cancer diagnosis and are likely to continue to work or return to work (RTW) post treatment. Identifying factors associated with unemployment among cancer survivors is both a quality of life issue for cancer survivors and a public health issue.
Several factors have been linked to changes in employment following cancer diagnosis. These include type of cancer, 3, 4 type of treatment received 5 with chemotherapy associated with greater disruption to employment, 6 and type of work having more negative impacts on RTW. 3 A metaanalysis by de Boer et al 4 focused on comparison of cancer survivors and healthy controls with respect to employment. This systematic review noted that cancer survivorship is associated with higher rates of unemployment compared to healthy controls. Furthermore, US cancer survivors were nearly 1.5 times more likely to become unemployed than their European counterparts. More recently, a systematic review by Mehnert 7 noted that 63.5% of the cancer survivors RTW following diagnosis and treatment. Factors associated with RTW or being employed included employer accommodations, flexible work arrangements, rehabilitation support services, younger age, higher education, male gender, fewer physical symptoms, and less time off. Similar to the results of the study by de Boer et al, Mehnert noted the increased risk of unemployment that cancer survivors experience compared to healthy controls.
Flexible and supportive work environments have been shown to enable success in the workplace throughout cancer treatment and survival. 8 Existing research suggests that older age, being non-white, having lower education levels, living in a nonmetropolitan area, and working in a blue-collar job with public or no health insurance contribute to survivors not working or severely altering their employment. [8] [9] [10] [11] Much of the existing literature studies have compared employment issues of cancer survivors with those of noncancer survivors. 11 A limited number of studies have examined the employment situations of people actively receiving treatment 12 and workplace supports for those in treatment, but not for survivors years later. 13 Few studies have focused on factors that determine which survivors remain employed compared with those who do not. The purpose of this study was to assess factors associated with unemployment 5 years postdiagnosis among cancer survivors using data from the national Medical Expenditure Panel survey (MEPS) and the Experiences with Cancer Supplement.
Methods Data
Data from the 2011 MEPS and the 2011 MEPS Experiences with Cancer Survivorship Supplement were analyzed to identify factors associated with unemployment among cancer survivors. MEPS, conducted annually by the Agency for Healthcare Research and Quality (AHRQ), is a nationally representative survey that assesses healthcare costs and usage based on the data from families, individuals, medical providers, and employers. In 2011, AHRQ included the Experiences with Cancer Survivorship Supplement, which took the form of a self-administered questionnaire -the Cancer Self-Administered Questionnaire (CSAQ). The 2011 MEPS selection process oversampled household members who reported a previous cancer diagnosis, and each person who reported that he or she had a previous cancer diagnosis was asked to complete the CSAQ. Only adults aged 18+ were included in the supplement that queried topics including the burden of cancer, access to health care, employment patterns, job and workplace characteristics, and work productivity. MEPS and CSAQ data were accessed and downloaded directly from the AHRQ-MEPS website.
14 The institutional review board of the University of Maryland, Baltimore, determined this secondary analysis to be nonhuman subject research.
Sample inclusion criteria consisted of adult (aged >18) respondents who 1) were diagnosed with cancer within 5 years prior to survey completion; 2) engaged in paid employment at some time since diagnosis; and 3) completed the CSAQ. Nonmelanoma skin cancer survivors were excluded to maintain consistency with other cancer survivorship studies. The final analytic sample (N=221) consisted of individuals who were employed (n=155) and unemployed (n=66) respondents at the time of the survey (Figure 1 ).
Weighting
The 2011 MEPS data include sampling weights to account for survey nonresponse and to adjust the population control totals to the Current Population Survey for that year. 
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Measures
Demographic characteristics
Demographic variables included age, sex, educational attainment, race/ethnicity, marital status, and income. Total individual and family annual incomes were reported for all respondents, with missing data imputed using logical editing and weighted, sequential hot decks, as well as top coding to preserve confidentiality. Sources of income included the following: interest, business, dividends, refunds, retirement, alimony, sales, trust, social security, unemployment, workers' compensation, veterans' income, cash, child support, public assistance, and any other form. Family income as a percentage of the poverty line was categorized as either low income (1=199% of the federal poverty level or less) or middle and high income (0=200% of the federal poverty level or higher).
insurance coverage CSAQ respondents indicated if they were covered by insurance that paid for all or part of their medical care, tests, or cancer treatment at the time of diagnosis. These responses were dichotomized as either not insured (1= no) or insured (0= yes).
Cancer characteristics
Cancer characteristic variables included the type of cancer and current treatment status. Current treatment status was defined as those who were actively undergoing cancer treatment at the time of CSAQ administration (1=yes, 0=no). The three most common cancer diagnoses along with the respondents' current treatment status were also extracted from the CSAQ. Employment status was based on a single item and was coded to reflect unemployed (1=yes, 0=no). Those who were employed at the time of survey or had a job to return to were coded as 0 (ie, not unemployed); those who were employed during the reference period but not employed at the time of survey or who were not employed with no job to return to at the time of the survey were coded as 1 (ie, unemployed). This allowed logistic regressions to estimate the odds of cancer survivors being unemployed at the time of the survey.
Cancer-related psychological job distress
Two items surveyed respondents' anxiety related to the cancer-work interface. First, respondents were asked if they were worried about being forced to retire or quit early due to cancer-related effects on their health. Next, respondents were asked if they were worried about fulfilling home or job responsibilities if their cancer returned or got worse. Both items were coded dichotomously (1=yes, 0=no).
Cancer-related interference with job tasks
Two items assessed how a cancer diagnosis, its treatment, or the effects of the treatment interfered with job tasks. The first asked if cancer affected the respondent's ability to perform any physical tasks required at work, whereas the second probed if cancer interfered with any mental tasks required at work. Responses were also coded dichotomously (1=yes, 0=no).
employment characteristics
Employment characteristics referred to the job that respondents had since their cancer diagnosis and were described in two categories as follows: work leave and workplace supports. Two items assessed respondent's leave from work due to their cancer diagnosis. Respondents indicated if they took extended paid time off from work (no, yes), and subsequently if they took extended unpaid time off from work (no, yes); to aid in interpretation of odds of unemployment, these items were recoded (1=no, 0=yes). The following three questions identified workplace supports: 1) changing to a flexible schedule; 2) to a less demanding job; or 3) from a full to part time job; these were coded dichotomously as either did not change (0=no) or changed (1=yes).
statistical analyses
All analyses accounted for weighting using complex sample statistical design. Independent samples Student's t-tests compared employed vs unemployed cancer survivors for age, whereas differences in sex, income level, health insurance status, major cancer diagnoses, current cancer treatment status, mental and physical work interference, paid and unpaid time off, and changes in work conditions were compared by employment status using Chi-square statistics. Logistic regression analyses were used to calculate the odds of being unemployed in the 5 years since the respondents' cancer diagnosis using age, sex, income, and health insurance status as control variables. Cancer-related psychological job distress, cancer interference with job tasks (mental and physical), leave, and changes in schedules and job status were assessed in a series of stepwise logistic regression models. All analyses were conducted using SPSS software, version 24 (IBM Corporation, Armonk, NY, USA). Findings were considered statistically significant using two-tailed P-values of <0.05.
Results
The analytic sample for these analyses included 221 respondents from a nationally representative sample representing 3,360,465 people in the US population; 155 respondents were employed at the time of survey completion (representing 2,473,516 individuals or 73.6% of the population), whereas 66 respondents (representing 886,948 or 26.4% of the population) were unemployed at the time of survey completion. Table 1 illustrates the weighted sample characteristics and compares employed and unemployed cancer survivors using Student's t-test and chi-square statistics. On average, cancer survivors were aged ~57 years. Unemployed survivors tended to be older than employed survivors with an average age of 62 years. A higher proportion of women were unemployed. Most respondents (93.3%) had insurance at the time of their diagnosis but those who were unemployed had a higher proportion of being uninsured (13% vs 1% of employed survivors). The most common cancer diagnoses and cancer treatment status were similar among employed and unemployed respondents with no significant differences observed between these groups. Figure 2 presents results of bivariate comparisons between employed and unemployed for cancer-and workrelated variables. A significantly greater proportion of unemployed cancer survivors worried about being forced to retire or quit early due to the effects of cancer. However, staying at their job due to health insurance and worrying about fulfilling home or job responsibilities if cancer returned or got worse were similar for employed and unemployed cancer survivors. Unemployed respondents reported higher rates of 
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Managing the cancer-work interface Figure 2 Cancer-and work-related differences between employed and unemployed cancer survivors. Notes: *A significant difference of proportions using a chi-squared test.
Stayed at job due to concern about losing health insurance cancer-related interference with mental and physical job tasks compared to employed respondents. Unemployed cancer survivors were significantly less likely to have taken paid time off due to cancer diagnosis and treatment; no significant differences were noted between employed and unemployed with respect to unpaid time off. The majority of cancer survivors did not change to a flexible schedule; significantly fewer unemployed respondents changed their work schedule compared to employed respondents, 4% vs 16%, respectively. Few respondents changed to a less demanding job whether they remained employed or unemployed. Finally, unemployed cancer survivors changed from a full time to part time job at a slightly higher proportion than their employed counterparts. 
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Managing the cancer-work interface employment and cancer-related interference with mental job tasks and revealed that, in contrast to Model 2, cancer interference with mental job tasks increased odds of unemployment by more than two times. Model 4 evaluated the correlation between employment status and employment characteristics. Those who changed to a flexible schedule were 4.46 times more likely to be unemployed. Model 5 collectively evaluated the associations between unemployment and Models 1-4 construct to determine the most parsimonious explanatory model of factors associated with unemployment among cancer survivors. Cancer-related psychological distress and employment characteristics remained significant in Model 5. Cancer interference with mental job tasks was no longer significant in the final model as the other variables accounted for a larger share of the variance in the model.
Discussion
This study evaluated factors associated with unemployment among cancer survivors using data from the MEPS and associated CSAQ, a nationally representative US survey. The objective was to identify the factors that increase the risk of unemployment within a nationally representative sample of cancer survivors. Major findings from the analyses reported here suggest that cancer-related psychological job distress, cancer-related interference with mental job tasks, and lack of workplace resources and flexibility were related to long-term unemployment among cancer survivors. These findings highlight key psychosocial and employment factors that contribute to disparities in employment outcomes among cancer survivors. These results also provide support for the need to develop evidence-based interventions to address how these factors contribute to unemployment.
Reviews of the literature on cancer and work have previously indicated that sociodemographic factors influence cancer survivors' ability to RTW. 15 Results reported here suggest that not only do sociodemographic factors influence RTW but also survivors' success at remaining employed following RTW. Our findings underscore the importance of supporting cancer survivors past the RTW milestone in order to maximize success for remaining employed. Furthermore, it is essential to identify the types of support that are most beneficial for remaining employed after RTW, and which stakeholders (oncology care team, social workers, employers, and family) are best positioned to provide additional supports for survivors' employment success.
A greater proportion of unemployed survivors reported cancer-related psychological job distress. Specifically, unemployed survivors were more likely to worry about being forced to retire or quit early due to cancer while employed than their employed counterparts. Survivors who acknowledged anxiety about fulfilling home or work responsibilities if their cancer returned or got worse were nearly three times more likely to be unemployed. These data highlight the challenges of managing the impact of cancer on home and work quality of life and the negative effect this type of distress may have on employment among survivors. It is possible that employed cancer survivors those who experience physical or psychological effects of cancer may worry more about being forced to retire and fulfilling work and home responsibilities than cancer survivors with less adverse effects. 7 Presence of job-related psychological job distress may be correlated with limitations of activities of daily living, work ability or psychological dysfunction and serve as a proxy measure for the said dysfunctions that result in unemployment. [16] [17] [18] Additionally, following Mehnert's model of factors related to employment outcomes among cancer survivors, 7 the presence of psychological distress may mediate the relationship between cancer and work, such that those who experience job-related psychological distress may be more prone to unemployment.
Unemployed survivors reported cancer-related interference with both physical and mental aspects of their job tasks. Moskowitz et al 19 noted that functional impairment among cancer survivors is a stronger predictor of work ability than health and well-being or residual symptoms. The current findings, however, indicate that only cancer-related interference with mental job tasks was related to unemployment after adjustment for demographic differences between employed and unemployed. This contrasts with previous studies that have shown that physically demanding jobs affect cancer survivors' ability to work. Alternatively, it may also indicate that for survivors who RTW, challenges related to mental aspects of jobs are more difficult to overcome and manage. Cancer-related interference with mental job tasks may reflect a unique challenge for managing the cancer-work interface. Moskowitz et al noted previously that functional limitation -cognition being among the most important across all job types and categories, perhaps -is a stronger predictor of work ability than actual physical health. 19, 20 Our findings support the importance of cancer-related functional limitations, especially mental (ie, cognitive aspects) for positive employment outcomes. 16 Unemployed cancer survivors were significantly less likely than employed survivors to have taken paid time off due to cancer diagnosis and were less likely to have switched to a flexible job schedule during or following cancer treatment. 
6486
Tracy et al These findings raise the possibility that cancer survivors without access to paid time off or who have rigid schedules may eventually become unemployed due to the lack of workplace accommodations or available resources to help survivors manage the cancer-work interface during treatment or transition back to work after treatment.
limitations
Despite the value of examining factors associated with unemployment in cancer survivors in a large nationally representative sample, this study had several limitations. First, the response rate to the MEPS Experiences with Cancer survey was 49.4%; therefore, the eligible sample might not be fully generalizable to the population of US cancer survivors. Our strategy for maximizing generalizability was to apply sample weights to all analyses, which included an adjustment for nonresponse. Second, the MEPS and CSAQ data are based on self-report and are therefore subject to recall bias. CSAQ items required respondents to recall feelings and decisions made over a 5-year period in the past. Respondents may or may not accurately recall these events and feelings. In an effort to limit recall bias, the current analyses were restricted to respondents who completed the CSAQ, had worked for pay since their cancer diagnosis, and were within 5 years of their diagnosis. This resulted in an analytic sample that was relatively small and may or may not adequately represent the full range of experiences of cancer survivors. Another limitation of the study is the reliance on a dichotomous measure of employment. Such a measure does not allow for a more nuanced understanding of the effects that cancer has on survivors' employment experiences. For instance, a survivor may be employed but because of consequences associated with cancer may be underemployed or working fewer hours than prior to cancer diagnosis. This was a limitation that could not be addressed as it is a constraint of the original methodology of the MEPS and CSAQ. Finally, as with any secondary analyses, our analyses were limited by the variables available from the primary study, the completeness of these variables, and the content of questions used to derive variables. We were unable to include variables related to cancer stage, physical or psychological functional job limitations, or detailed information about employer accommodations (ie, supervisor support) -factors associated with employment outcomes. 
Summary and future directions
Unemployed cancer survivors experience more challenges managing the cancer-work interface than cancer survivors who RTW and remain employed as survivors. Our findings suggest that these challenges increase the risk of unemployment. Specifically, both work-related psychological distress and work-related changes were significantly associated with odds of being unemployed during the 5 years following cancer diagnosis after controlling for social and demographic factors. Taken together, our findings highlight a number of important themes regarding supports that cancer survivors may need in order to return to and maintain employment as survivors. Psychosocial supports (on and off the job) may be needed to allow cancer survivors to discuss and exchange information about how adverse treatment effects may influence work tasks. This information is essential for survivors' ability to develop strategies for managing work life and optimize long-term employment. Periodic meetings with an oncology social worker or counselor post-treatment could provide added supports for employed cancer survivors, especially among survivors with functional limitations.
Likewise, workplace supports are needed for both cancer survivors and their employers. There is growing recognition among employers that supervisors and managers need education and strategies for how to support cancer survivors during treatment and upon RTW following treatment. 21, 22 Employers are in significant need of approaches that can be used to support the employee long after treatment is over, especially among cancer survivors who may have residual functional limitations. Cancer survivors may benefit, long-term, from work place supports that allow them to reduce work hours, alter work tasks, and/or offer greater flexibility in order to accommodate adverse effects of treatment and associated changes in functional ability.
Cancer care teams could also play an important role in reducing the risk of unemployment among cancer survivors. Although successful RTW or the ability to work during treatment or enhancing chances for long-term employment post treatment may seem beyond the scope of the cancer care team, the clinical care team is in a unique position to assess, advise, and assist cancer survivors in managing employment issues during and after treatment. Cancer survivorship care plans may be a useful tool in facilitating discussion of this important topic between patients and providers and may serve a valuable function in connecting patients with information, strategies, and resources to successfully navigate the cancer-work interface, meaningful employment, and by extension, quality of life.
Future research should examine the impact of managing the cancer-work interface on cancer treatment decision making, treatment outcomes, and patients' quality of life. Furthermore, effort should be made to develop provider, employment, and policy strategies to minimize unemployment and to address occupational contributors to cancer disparities. 
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